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(54) LIQUID CRYSTAL DISPLAY DEVICE HAVING HIGH TRANSMISSION FACTOR 
AND HIGH APERTURE AND PRODUCTION THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain improvement in 
a transmissivity and an aperture rate by moving all 
liquid crystal polymers existent at the upper part of 
an electrode by forming opposed electrodes and pixel 
electrodes from transparent materials and forming a 
distance between both the electrodes smaller than a 
cell gap. 

SOLUTION: On the inner side face of a first substrate 
30 f a first electrode (opposed electrode) 32 and a 
second electrode (pixel electrode) 34 for rearranging 
liquid crystal polymers in applying an electric field are 
respectively arranged while sandwiching an insulating 
film 33. The first and second electrodes 32 and 34 are 
composed of transparent conductors. The first 
substrate 30 and a second substrate 36 are arranged 
while sandwiching a liquid crystal layer 35, and a 
distance L1 between the first and second electrodes 
32 and 34 is smaller than a cell gap D between the 
first and second substrates 30 and 36. Besides, width 

P1 of the first electrode 32 and width P2 of the second electrode 34 are formed narrower 
than the electrode width of a conventional liquid crystal display device. Therefore, an electric 
field E made parabolic rather than an in-plane electric field having the straight electric line 
force is formed between the first and second electrode 32 and 34 during electric field is 
applied. 
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[ifi*^ 1 1 ] mia(S3t^«ffi*fft t miesi 1 mm<D 

&)9 0' T-ifctK MfB^^-WKitX$ftt<13tT-<0{i*tt 
i;J5&-f£liift9 0° ffe5CiSr1#Sti:t5»*«l 

im#*& 1 2 ] miess 1 mm<om 1 &faeiro$g 1 7 1- 
mmcom 1 m^m™ 9 tr t wiesi?- <t a* fc-Hi as 

#*) 4 5 71M 9 0 ° ft <b li, WIEiSra^ H^m^S^tt* J 
fc^*bO. 27150. 6),m-C'fo6^t^®it5 

[SM14] mmm£kn*-T^-y?Wiihxib<9^ m 
&.m&ft*<o®m&m*&.m&.k % 1 vmk intern. 

ifimo. 27150. 6 vmX&>Z>Zk&¥fWLk-rz>mM 

miWMxh<9. m2WMnmi7Fm i %bmMisixi>m2 

Mo 

[|f*^16] HtrSEjSWe«f*:tt I TOtfcSCtS: 

#® i -r 1 ia«rosss^3j%^fa. 

Rt/^2SKi:, 

StriaSB l Sffi t ^ 2 StS t w^-rtlBlffi^w ^ irffijij $ 
-^ix^w^ h y 1 *SSrWi-5 kkt, 

by yykm4tmtdrtmm^tz7. bv ^ 

y > 

metis 1 mtttWimm 4 ± 0 < . 

wis* 2 mnmmm 2 ran j: 9 /h* < . miE* 1 *i»486 

ia*3EfSJ;t)'h$<> 
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2, c i t -fSifc&ig^&B. 
[ffi*«18j MfSSMfe^frlt I TO-Cfe6CtSr 

[fi*^2o] iKiiam 1 46iw*N-3 Striae 2 dsrotttt 
imxm 2 1 j Atrial 1 m t mwM, 2 m^t^oxm 

^mT-&Sc:i:^#®:i-rsi!l*^2 Olefin 

2 2 ] msnem 1 nmi*. mmm 1 is©^ h 

[if 2 3 ] Miam 2 m^f±, mflE^ 2 IS©?; h 

y s/ yo-jgsrigjg-r 5 1 1 1> Kutnesg 1 1 # 

T4-b 7 y7-fZ>% 1 Jgi&SR&Slci-g-tf - b 

m&m 2 4 ] Me&m 1 naiem 1 mmnmm 

Sriiife-t-5^2 7j<7 f ^-«rMlC-gr^, B&lEflS 2 m&te, 
flaiE^2m^O^. h y i/^(Dffi«4:igig-t-?)t t^l^M 
ism 2 Ji? -< - i - 7 * i> m 2 jgjggB £ |g Id 

-^ti-Ct^#®i:-f-5l»*«2 SIB^i&.fl^geR, 

imxm 2 5 ] saiem 2 inn, ntnem 1 ©scorn 2 
#7V-i¥fT-eiifrfE!g2mf®<D;* h y s/^«ftfe*^ig 
*rf 5 m 2 **sgi3 * s ic-^tr c t t -t-s ti*3R 2 

2IEtc<0^^^@ 0 

[g**JS2 6 j flfriem 1 s^wrtfiiiffi-hir^^nfc 
m 1 K(6)Kfi:t/fflriEm 2 &m^fHmm±\^m^i\tLm 

2i£[6)^3Elc:^ N ffjfa» 1 EftBUiiftiemi^ft b 
£-B\ 4fcSai5m2ieip]^l4flfI|Em#*[Sltff^SSr 

[lf*«2 8] ^IBmiiEral^CD7t*>'^i:m2ge 

|6ll©7f y^ililv>i:|) 1 8 o" ^ti-t^t^m 
WLk-fi>mHt^2 7fB«cC0f£,SI*^glB. 

imxm 2 9 ] jftiESfs 1 s«ro^<Bjs±i-ga@ $ ti^f 

*b. ffifia»2S«w^fi!)ffi_hlc:Eg$ttM^I^»5S 
flX$lii&# LMIE{B3t^i: 7t^6t)tw||jg £ JE 

ic-^tf r t b -f-ZmXm 2 8 fB«cOi&SI3bjM£ 
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imxm 3 0 ] saia{B*^<offi3tf* t naiem us© 

»lE(6]^ro7t*>^$ii:^/«c-f-^«:^0* £fcttift9 

wfti^ao 1 ■?tbz>z.t&¥Tmb-tzm*i%2 9ie 

[«*«3i] fifriam 1 £«<om 1 gefSiMroM 1 7 tr 
>-^t«IIEm#i:^^^^07iM4 5' /jr^tf, 

x-3bzzb&w&b-t2>m#m3 ommvm&mmm 

0. 2M0. 6MmT-fo5Ct(S:1lg!tt5i*S3 

[a*f3 3] mmm2mtem2smbmcx-*>'9, 
mimnm3imbmcx'-hz>zb&<&mb-rzm*m 

20 1 7IE«ferofSS^*:iSm. 

ia*«3 4] ffifemi*siw»i-sffiiam2*aro]ttt 

^)0. 275S4. 0t-Ji)5Ct^Sti:t5a*93 3 

3 5 ] itfriafg 1 mil»*iir^fBm 2 

ntixt'tim 1 8 ^ m-Cfo 5 C i ^^g! b "TSUI* 
3 4 ISgcro^g^iiB,, 

iit*^ 3 6 ] iwriEffi 1 nmi*. m&m 1 m^o^. h 

y s'7'o-^^i^-r€>mi^'f-4rHlc:^tfCtSr 
30 im#m 3 7 ] HiIIBm 2 miStt^ SfllE^ 2 * h 

y i/^bro-iS^JgMi-StttiwSaiBmi^^-t 

-rs!t*^3 6 ia«tojg^^iSB, 
[g»*:^ 3 8 ] Miam 1 mmii. ttfiem 1 1«©^ h 

y s/7"»flbi^€r)g*S-r-5m2^7 f >r-^SI^^ ftiffB 

^2misw x flfna^2misro^ 'yy^m^mm-r 
%bbi> i-fltriam 1 jKt'-c - 1 7ym^2 

Jg^gn«rSl^tfCfc^#^t.}:-t-5fl*^3 7fE«»JS 
SS^iSBo 

40 [ii*^3 9] flfriEB2m®«^ mm?52w,m<D7. h 

®ti-SI»*^3 6l5«ro^S^SIBo 
[§f*Sl4 0] Miami £S»rtfi!)ffi±l^fife$^fc 

2K(oi^*jgi^^ sfriam 1 ffii6j^«sfnam#^(6] t 
m^s^^c-rmi 7fv^sr*u. *fc^iem2iB 
i*iK«mtEii#*(fii b mfeftm&tt-tm 2 7 f>^$asr 
*u m#w*o^ j5?s^*^fa»2 7^^i/^(6) 

lcE?iJ$-B:5wir^#mt-r5?«*^3 7ia«JOJSSS 
50 ^3gB„ 
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[w** 4 4 ] wKm^iom^M k mmm 1 &kk: 

[»*«4 5] MneiBlKtK(c»A»tt«ll!ieAK 
ofSi 7trv^tt^mrlE«#^^^-f-^^o^4 5 

fci-6«**4 4K4KoiKAX**&K. 

»^<OJB»f***tt»*i:»ie«i:oadS»0. 2 
7I>^0. 6 /£m1?*S^i:S:«N*it6a»*«4 SlSigc 

[»#Jg4 7] ^ffS^2*s«^2i^gfli:t)^#<. IB 
'3*»JB3ffi*J:!9*#t^l:S:»«^i-«lll*3Kl 7 30 

^at/*ii«-§-i»fi, Al, Mo, Ti, W, Ta, 

4 9 ] mCffiA5HF-<oBft*»^ttHift i: * 
l^££^rtfcffia^0. 2M0. 6Mffitfc6: 
fcSr4*«£i-*fli#3j|i 6 e«toKAX*%ttflL, 
M#«5 0] S!VMJ:JBiE(lfcj3V^TS*rtiE1tS 40 

WBJBl««^*2afcEi:<olB»-EWSix, 

s*u Atria* h y y^otufjiii-tcdftirL, 

he>olBlw—So||I2E«l*r#-r6J:5lcE5iJ*ix, * 50 
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me« i mm t m 2 * zmmm t^^. 

mmm 1 mmtmmm 2 mm^fi^nmmmm»x^ 
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<> 

m*. $i««&tfjR 2 h y ^^©*n**t«) 
[»** 5 1 ] AMasnewfm itox^:^ 

[ffll**5 2] ffifafg 2 hy ^BoEil: 

»-*-satriBiB2«ffi(D#x h y y^wojtriJKjo. 2 

72^4. OX'tb&Z b&¥r'&k-r Z>m#l%3 6^fc«5 

1 SMfc<0«A***S«o 

[IS*^5 3] fiftfB* h y y^«««Jl75S8 urn 

[»^^ 5 4 ] mibh 1 ^ffii^-r $ ffnen! 2 m«o 

5 3E«Oi£A3^Klfi., 

[ »#s 5 5 ] sfria^ 2 «Kr±* wia* h y s> 

1 Ww^tfw <^ Srttflfc 68»*« 5 4 IB 

i«i*h 5 6 ] staffs 2 mmn. mis* 
««:iiMrt-s k k h\^mmm 1 ms^^-^-^^^i- 

6jR2*««fB«r3E(w«tfr.kfc»*i:-#-6«**5 5 IE 

5 7 ] fflrlEft 1 SSO^«ffi-h«-^$ttfc 

2Er&HKSrJEI-^. MIE^ 1 gfif6]l^«BfrlEm#*r6l 

*V>«Flcfl«f1BJ«ft^*:«riB* 1 7 tr^^tt^fiilcEM 
*fc«nE!B2El«K»l»E«»*lfti:Bf*A**: 

l. ^(DzfVT^'i'bmnmo* »io' ^tt* 

[IS*^5 9] flftEJB l EIriBI^W l 7tWHtS 

2 MgOl 2 7 liSV^lcft 1 8 0 4 &t£-f 

6 o ] mmm 1 &m(o^mm±^mm s *tjjf 
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«WE»2««io*Mllffi±lcKB*ixBf**rti^» 

Bo 

[2S*«6 2] miS^lSffi0^1gEfS]K^7 10 
M6 3] miB»Stt*^2/^«ft"C*)«5. * 

2ia«fccDffi*^3^B 0 

O1B«0>iKA«^36fi o 

-< ^Rtf *Sl«*»tt. Al, Mo, Ti, W, Ta, 
3 6 1B*<Dttft*^36B. 

ffiriBtB i selli-sb i awe##**js-raxa* . 30 

WE*l»We»*±«lwJBlftJRBI4r*«U ffilEfg 

nfc^l^ffi±ic:y- h|ft*B*»j*1-SXai:. 
xat, 

miay- hte»K-bSP^2Swe«(*:^?Kj*L. afrie 40 

fflf2^ 1 *«<D«*»±»lcBlRlBIS:»*"r6Xai:, 
ft«tfCifcWKi:i--6*ft»*S6B^ai3tJfir«fe. 

imxme 7] «nB*i&i/»2awe#«s:tti to 

50 
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xa^fco-C,'«r1B*iS«*»W:JBl««fc=»^^ h 

1 SKJit-y- h»«w«r**i-6xaii . 

SftlEy-hlfejftK±SFBI-»22Me»(*:^^U 11MB 
US 2 SWeiStt £ jiftlEfg 1 mffi 7ymJ: 

atflBy-htejRffi±S?Pi^2&JRKS:3K*U Bfft»» 

Rt5*a«»j|ft^®fi8i-6xa^±2v^^cl^lx.T^T5-i: 
[M«« 6 9 ] mmm 1 jt^as 2 mw&m# n 1 t o 

[0001] 

*«**^S6BatJK-to«3t*ftJcBB-r6. 
[0 0 0 2] 

[0 0 0 3] JLOJ:5*IB«J»*:*f*-*"6fc«>. «•* 

fefi, M^OlJlttWttlimt S OC B (Optical 
ly Compensated birefringence) K€r^fl3i"€> ^. 

X*fc6o U^L, t/I/* 1 K^-f m^5:fSj-Ji 
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[0 0 0 4] Sifi^te, *rLi>«^e- K£ LT, 
* mm £ * * WBi^^T m- <o£te± \zte& £ tt 5 

I P S (in-plane switching)^— K^g^£*xfc 0 (M. o 
h~e, M. ohta, S. Aratani, and K. Kondo in ""Proceeding o 
f the 15th InternationalDisplay Research Conferenc 
e", P. 577 by Society for InformationDisplay andthe 
intrinsic of Television Engineer of Japan, 1995) 

[0005] mitemtiLmmmmk^H&mttmmvtc 
mmm$ik$:^t*'&&(D i p s^r— k^ss^sb^ 

¥®it*fc^) 0 El 1 £r#f& LT X #Swy-h/^7>f 

rs^id^fTtciga^j^n^o #Sof-^^7-fyi 

5 II x (ft £ ^fifr y if^ftCQfg 2 Zfrft |C»o TSVMw¥ 

fc^- h^7^f^l:-^»glfc7^^7>f > 
[ooo6] #t&coy- Y'^n yiu #tor- 

rat, mtmmmm^\^ m^mnw^m-t^x 1 ?^ 

[0 0 0 7] BliRSfE 1 4 II, hiteig^ (H** 

<omtrf&&t:ft9i-rZ>y1bjjfa<D$ = 7{web) 14c 

xi^lC^lil 2^t-^-7 5//t-5f 1 
77^14 aRtf!S277^1 4 b C 
CT\ I177yv J 14a^i2 77>^14b|iI^ 

ft^frl-fgl ^^l 4 a 2 77^1 4 b 

[0 0 0 8] Sl^h^Vv 5 ^^ 1 6f2</— h'<*7-f ^ 

I I t^-f^x?^ >i 2h<D&m$&\zwirth*i 

Ml 7 £r^f> 0 
[0 0 0 9] «8!^ir^'>^ Cs tli N 1 2 <b 

mmmmi 4 k&*—'<-7 v7-t-zei&x*j&tiL£ti 

6 0 HI 1 tdfi^LTV^l^ ^7-7^/V^ (|£}^r 

■f) £«;tfc_LaS& (B^tir-f) HT»»S10±I: 
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[0 0 10] CO J: 5 4 I P S^e- KOJKS«^»B^ 

ai^2 0 2-2 0 2 / »-C«I»rLT^:L^:»rBH"efc 
!K TSBSSl 0±[Z&mm$:, #J;Ltf 2 5 0 075M3 

10 5 0 0 A<Dmwzmf&-tz>o &mmn±^(D r ~ ? 

? L-> h/<^ 7^ y 1 1 i^ntc l 2 ir»*t 
h/^^-T^l lS:t5MrS]S^l 2«s**Sft*:T»* 
1 6(Dft^ll 7$:^- h«&S!Kl 3 
20 > t ^DA^^ipWSWill^ ^ 

*.tf4 0 0 ot^^4 5 0 0 A<Dm&\z.mj&-rz> 0 

x% ^mw&mm<offifei$ft%'<?-~'>'y^ mmm 

1 1 4 Mf-^/<^ 7^ ^ 1 5 >§r«t6o H2lc|i 
ITlRSfiil 4(DW1^S 0 -t<z>SL Tgflgts l 0 
*»*ffilc:SB 1 iEftJgl l 9 &tef&-tZ> 0 

[0011] TSiSfi 1 0 ±\z ±&mWL 2 0 4r9f^lSi 

li, TSBRtf_t*IJ»K 1 0, 2 0faoE«|( j£AT, iryw 

30 3r>S/:/£l>?) d^li^mScO^rc^l 4 c ( J^T, 

Pi^mi^l 4 tli&W-t-5)i:»iRi««l 2 ^og&gfil J: 
D*S<4oXV>5, wttliUSSffil 4 £*tfp]Stel 

2 tcoFfllc^^^xSm*^. Sfil 0, 20CO^®^r 

[0 0 12] ^7-7^^ 2 1 $rTg|5Stgl 0 £*j-r6] 
IRIK2 2^^7^-^^;w^ 2 l_btf5lC^jS;-r6o 

■c. Dii&tf 2EAK1 9, 2 2«, umrnm 4<h*r 

»2R|6]fltl9 f 2 2n?-h'<* : 7'<l>'l 1 kffifcft 

«r*0tttt, Ji»»E2 0(O^HWB^**^ (HI 

[0013] c<^J:p4 1 PS*-KoiSfi$*8t 
fi. y-M^7^yi 1 cop ^-fixa* — 

50 ^axtttf. «*dSFpjpSix*:y— h^^7-T >1 1 
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[ooi4] w(d^f n m 2 ic^-r <t 5 1-, ztfamm i 2 

[0 0 15] U*>U JiifiLfcJ: 5fc IPS-LCDfl 
fi*^«1SI4, Hl&t/Bl2^-*"J:5J-> 3feriS3SiBi- 

^mw&mfahtezttfammi 2 tmmmmi 4&mw 

[0 0 16] C<OJ:5*raH*«:<*«:i-6yti«), 
m 1 2 irlilfi 1 4 SraWttK-C^fiR-rS^jfe^ftjg 

mmi 2tmmmmi 4m<nvm\ sr-tr^-r s^dic 

#£#5fcfc>lc:f4. tSl 2, 1 4aUfc«ftj£i^ #J 
ttfl07!rl2 0tfmlSi:^BS:tt6'<#'CfcSo b 
£*>J: 5#*i££*pr£fctf>. 11^12, 14(9 

ttSlSl 2, 1 4"Jb«w*«fP^fi|«tc*>6SSlc 
»4«#<0iB»&sRtffc<-c, *»ttBas£C4J:$lwfc 

[0 0 17] H3I4 N Hi tl3 2<z>«3&S:^r-r6«*o 

CCT% ±ffi<B^7:7f4ai8*<0a{b&^U T 
ms T*#J8#-^ 2 5 
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£ *l/c«EEI4 8 V "Cfc o fc 0 

[0018] 111 3 a>b*nit6 J: 5 tc. ttE&BWjp 110 

om s <DB$mi)motzmztem2 3%<DSi®^£:^u 

WE*:H)*D LI 0 0ms <&WW#»o«fflldf«Sj 2 0 % 

ttr^ms i 2 ^©^ms i 4 as^awfc^ff-c^fsstt 
[0019] ftftms i 2 tmmmm 1 4 £±12 

"0" je<*6 0 zcoxotem&n. mmmi 2, 

[0 0 2 0] ±3SL*:JK**^«cO»5g*fe«j 
20 *®~Cf4. ^mffil 2^y— M<*7>f>'l l^l^^p 

B^t-^^n^fc^, ^rsimsi 2^ir^m^i 4teT 

i^Sffil 0^®*fc«y- hiteJgdSl 3^®td^-U3 0 
0 0AJ£Jl_Lc0fS$^Wi-6o -Oct 5*»IrI««1 2 t 

30 [0 0 2 1] 

ttB#«tfcU5i«lli] ife*ot, *^b^o 

[0022] 

ffifiamiSS^rt0!Jffi±lcm2*i$:^rL^ 
^^ti, Bim^<!r^2gESI^*3WNTRifct), MEJBl 

«HE»lflSi:ttE*2«ffiW:aMeaMtd^4 
50 <t »)*ftv>r ^Sr»»^-*-5. 



(8) 



IfBH^I 1-202356 



13 



14 



[0023] Sfc#*Wl;i±5»ft**iSHtt. Svn{^ 
4rtlcJB2E«*!ttll»Ufc^ HJ 2/^fc«fc5*l 

m^teiwia;* h y m2*g 10 

mim^cT)^ hy y^4:IB4B««lt(lfc»fl! 
2lgi, mrl5Bim«^H«flE^2m^^^^ j a:6Jte 
gij:m, WlB»l«fi4:MlEJR2««tt-t*t-en 

awe»«n?*>«K mft$givmt±mum4mm£ 
wiB*2«w:miaJBiffi«J:o/hS<. Miami 

m&m^m 2 vmx *> < . miam 1 a&iwKria* 2 
niffi^ h y y^at/«2««^^ h y 

h y s^ru** h y s^hbowjmcj: suswi-fttts 20 

[0 0 2 4] ^fc, *«WJ-<fc*«aS^KIlW:, 

^«B*:*'rsaw*JBia6KavjB2ai«fc. wiam 

lSffi^»2Sffii:OH(cfiE^J$tt. #»<oi£&#^£ 

Mia* h y y^-ttt-tnwt— «o««t#lc 30 

fcfflriB!B2««t, ffliami««fc»2«ffifc*6»$ii: 
ft«UWBIfc«:**, MiamiSI^MiaS^mSte^ti 

i:l2lg^ h y IlHiWl2ig 

7m <Dmft id j: «9 siic w i-ft it 5 fc *t <omx- & c £ & 40 

[0 0 2 5] *»WJwJ:S»ft**^««^Jl5t*&W:, 

aw** i*«&**-*-6xa&. me* 1 »«±(-fB 
iawe*«csr**-r5xai:, iotss 1 awe»(*-t 

*kl m i sn^ss i h3&§ug£ 



2awe*ft**riiL, fflR*2awff«M*«rmiE*i 

ISSrMtSIgi:, ffirisy- httl*R±ffi^ffi 2& 

[0 0 2 6] 4fc*«WJ^l:-5«a[a*^2KKO«5g^«fe 
ft, aMttJBl MfaSglSfcLb 

XSllg^«t^I^i, WIEfg 1 1 A 

i:, Miami m^au\ y-h^7-f^ 

1-£Xa±:> tffey-hte»K±Sf|5(w*2a^*f** 
j&fiu «rKJB2awfi»»S:«ria*i««it^-^ 

MKM^Mt^i^^:, Miami mfiL<Ot&Zkm 
iffliwtBiKrfija^figi-sxatsr^. Miami m 
a xg£, i«y-h^7^^t;fti« 

(0 0 2 7) ^IliiXll #tfaSS£iUl?§«S£a 

p^Mt'Ml, t8HBoE«n*ft(07yy'/ f t# 

ibmffi^ffiw, ^ncof^fiijic^-re^y 

oX «§*co I P S^e- K^^S*^3SBi-«:^aiS* 

^^<ac»sn-5 0 ^fe. i To«ii-««*5Faw 

[0 0 2 8] 

[00 2 9] I P S^e— KO?S^^^y£gcoa 

MJffi^MijS$:*t6f 1SE Sn^>, TSiffi3 0 
llti3 2 ^$21«3 4j&s«&g$l3 3 Sr»A/-e*tt-P 

msB^n^o iiiji3 2 tm2mm3 4&mwfcm 

ftfrhteZo SlS«30i:^t5l2SS36t), 
Hl*>. ±«fBS«^rtfflSB4:*MWBS:*rL^ ill^30 
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is i mm 3 2 £ si 2 3 4 srawe***? 
[oo3o] Tm-cmm-rz>¥Fj£<Dnm<w&mz&^ 

X, S11II3 2 iS2tS3 4tt. fglSgglL 1 

I1«13 2£SS2«i3 4£<0»l«0ilL 1 fct. 
ilSS3 0 iS2Sfi3 6 ^ir/i^-v >^DJ: t>'h 
£V\ jBl«&3 2(D*lP 1 ^121^3 4<D4iSP 2 fc£ 

So 

[0031] ±.m<DE.-D(n$k&*tn. mi&fro—-D£x± 

a s T*£5„ m*iti. ilHi32^iPl^$2lS3 

<Dt<D?£ML 2J3 X f 2iS3 4(DigP2^^-ffco 
»2Ii3 4(7)^(D«EHL 3 t)RltS3 2(DmP 1 £ 

[0032] ±mvtcmmm*&<D£?teWim t <Dittb& 

5)Wl^f6 0 I11S3 2 ^$2ig3 4 <b<E>gB«L 

m i 3 2 ^ ^ 2 mm 3 4t <Dm\znm$k±<Dm 

^jlMZ^f-rZ-f (in-plane field) £ 9 

5 0 C60^F % 1^3 2, 3 4^^'iXll Pi^lCt 

[0 0 3 3] ^^T, «#dS^Sn-5«FtwjS*^ 
*ds*#<*»S*L5, rct\ *i»fEll, ill 

<i3 2 ^r^2m^3 4 t<om\zmm>mf$.£tiz>m<om 

[oo3 4] mi<o-mm<owm) ms> 
Tim7\^i-£?\z, #&<ay- h'<*^>r ^4 i a . 

4 1bte. Tffl**:«JBlStR4 0±ld-SWIHS:^r 
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7-^7>fy4 7a, 4 7 b t^ttt)TSi5S«4 0 

6 0 -^-h^7-f>'4 1a, 4 1bi:-Jtro7 
-^7^fy4 7a, 4 7 b biz J: DSSfi^^SSBco 
¥ffi:i®*^l8^tt6o Bit-fa— M<o7— 

la, 4 1bi:-^T-^7'f>4 7a 1 4 7b 

i^t'fc^o ^LX y-h^7^V4 1a, 4 1 
10 b^7-^/^7^f>'4 7a, 4 7 b £ COPTIC Ji^— h 

[0 0 3 5] #ii{f-S§-j&4 2te. h'<*9>f ^4 1 

a, 4 1 b tffiiM, in^xtt^iC^tK, -M<D 
y-h^7^y4 1 a> 4 1 b^lC&BU f— Y 
^7>fV4 1 a <t h'<*?>f >4 1 b (p 

revious gate busline) 1 1> o <b 3fiiS&{&@l£gBIlt £tt 
6 0 ^CXs y-h^7^>4 1a, 4 1b, ^ilfg 
fi4 2^7-^7>(>4 7a, 4 7b|iRCl 
&(RC delay) tt«We*«M4as«JXfcA 
20 1 , Mo, T i , W, T a, C r frhmiit£tl1t&£ 9 

K"e»fi8T*#6o ***^»ttT?f±. MoW^M^tt 

[0 0 3 6] iPfe#|6|ttfi4 3f±, TflSSK 

r^mffi4 3«y- h^<^7^>4 i ^h— bp*>ts5 

St£4 OXffiULJ&jsRSav 4 2 

hStt6«fc5ic«fiR$ttS 0 »IrI««4 3*i*3ifi«-j» 
4 2 ^n^^>7 h$n*ilff^-coHij[jq^§:tt5o Mftm 
30 ffi4 3tt. a^g»fls. 0llx.fi I TO (indium tin oxid 
e)^M$tl, y , -h/^7^y4 1a, 41b£¥ 
fi L "e*a«*3B4 2h^lsf? h£*x6tf^*r-4 3 a 

tlwk^xo^ h y s/^4 3 b £«r£tf 0 en*>. ^rsims 

4 3#i-t(D— SdSflftia^W -4 3 a \Z£ *) m 

6 0 ***oj»tt l xm^WlB^fc 19 x h y ^liAo 
-C&5 e C^X\ ^rtt-^H^^ h y y^4 3 b ^00 

iPi i^tu zti?ti<Dx h y ^^ji-sogggiL 

40 1 1 «r*5V^TI«*:oTV^5 0 ^tt^HO^ h y 5/^4 3 

[0037] i2ti, in*>pj^m^4 e t>^«!9Ta 

h«fe»K4 4±«|J|r»fiKSix5o ll*aH4 6«^f6im 

S4 3 0i:y|^gaf^ WttflTO^WS. Pj 
*®<i4 6fi. *tr6im*£4 3C07Kx^ — 4 3 a t 
50 -75'7 P n^-46a^ ^-4 6a^^ 
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yaffil b V y^)«:tt5»<0, tfJxtf 
VffiHlRafcO-boo^ h y 6 b tSr^tfo BP 
ItIi4 6fl^(D-g^ {W1B#7^ - 4 3 a 

ic^Stt^o * h y *:/4 6 btt— j£<&« P 

1 2£r#U 1 2*rWLK*J3*t5o 

* h y 5/^4 6 bte*tftm®<0* h y 5/^4 3 b(0 

y-?4 6 bH >tfr6]mffi<£>* h y 3 b k<Dmztf 

[0 0 3 8] (U6(c^-rj:pl^ x tt&]m&4 3te*:<D7> 
b y ^/^4 3 b <DM9cf$&V— h'<*7>f V4 lai:? 

— 4 3 a, 43cCJ:ot 

tt**ixfc«igs:^6o iiiR««4 6 h y s/ 

^4 6 b^P^t^ 5 ^- 1 a tmrte, 

^^t^)^f^-46a, 4 6 c Cl^oT^ btb 

HRKiicttAtii4 3^ by 5/^4 3 b<z>5te$gco 

*a**fc«e>e>ixS IMHME4 6 <D* b V y 20 

:/4 6 b<oifeJH<o*j5S*^«>P>ix6J:5lw2EJg-C#6 0 
£/c, iili4 h y 5/^4 6 b|j:^-4 6 

c <D^\Z£ oX&hftbfr. ^-4 6a»i$tl 

[0039] &nifc<Dj&mxn^ mmnfe4 g<d* b y 

y^4 6 bWdP 1 2li»r6l«ai4 3W7hy^/43 
bBB^ffiHiL 1 1 «t «<M^n5 0 Lfc^oT. 1J 
iIg4 6(D^hy^7 P 4 6blt ffi®i4 3^h 

y ^4 3 b ^mSSEBlL 1 ltdrtmtcZo -tH-e, Pj 

^m^4 6<D* h y -/^4 6 bil *ffa®&4 3(D* h 30 

y 3 bw^ggia^fAftSrJSCTEasn, 

®ffi4 6<DX b y ^^4 6 b 

4 3(7)* h y >:/4 3 bteL 1 1 T*&>£ 0 ^SggtL 1 
l|i|g!7(OiryV^^^^d 1 1 X #Jx-tf* ¥ 

{ipJ^O^^^^l 10/imX 3 3 0 /imT*fc^)B#. 
glLll^o. 5 vm£XTtteZ£ b\OV> 

i&znzo ttfamm* 3<v* t v y^4 3 b tmmmm 
4 6<d* b y yzf4 6 b<nmn. ztib^miz.mf&zfL 

S»»»«JNz:J:D««4 3 b, 4 6 b±SlJc0fSS^ 
**r«iit5*ltt?»*SiX'&'<#t?*)6. Mz-t£, ¥ 40 

#:iIJ9it<£>;*C# S^iiO/*mX330/i mXtb 9 , 
1^4 3 CD* h y 5/^4 3 b kmmW>&4 6<DX b y y 
7 fl 4 6b«MtlAo, totfcSlft, ^tt^4 3 
b, 4 6b<Z><BH 17&S8*imli^ <fc9ffl*U<tt 

[0040] ¥teiJ3?i^*££<^ *tftm®4 3 
<o* h y ^4 3 hRxfmmmfc4 e<oy> b y ^^4 6 

b(D^^|Cj:«9. »(Rjmffi4 3<75^hy^y4 3btpj 
*m<®4 6<DX bV y74 6 b <0«RtMMi±SMbW*t? 
fct)^6 0 tw^, ^hy^^43b, 46b(DiliI 50 
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H * h y i/^4 3 b , 4 6b ^^^m#(-<t t) * 
hy y/4 3 b, 4 6 b-LfflfcUfflE"*- 5»uft*HF-a s ^T 

t<i4 3<o^ hy y^4 3 b(D«p 1 l^n-tzmmm 

&4 6<DX b y y?4 6 bOigP 1 2Oifcte0. 27iS 
4g£&6 0 

[0 0 4 1] ^^^^»lh7^^ r 
TFT" ) 5 011 y-F/^7>f>4 1ai:f-^^ 

*^-r ^4 7 a fc(DS^^±ffl*fcfi<tiE(c:«tix-en 
M^n^o nmbr^i?** 5 o«. y-h^^^-r 

y4 1 a±giirM$H5f t^!4 5 ^r, ^^^v 
H4 5<D~mt^-—^<—y y7L7*—#'<X : 7^>'4 7 
a^t/fcKM ylfi4 8^, ^-r*/Hl4 5coftii 

en t ? y ? v,mmmM 4 e o^^^ = 

[0 0 4 2] C s t |j:?(tf6]ili4 3 irH 

*«t®4 6 b&*- '<- 1 7y7i'Z>&ftXZ&±-rz>o - 

^^^-Y^^v-^Cs tll-O07U-^lCT-^flt 
3(0^^ — 4 3 a £pliffm^4 6 O/^-r^ — 4 6 a ^ 

tt6TMS4 o Jilcn 0f^E8l( £JIT. -fe/u^-r 
5/^<bv^5) d 1 1 S:^V>T±SBS1E5 2*S|EiSSn 
6„ _b«f!JS*R5 2 0T»»tR4 0lC#l6j-r-5ffitcfi*9 
— v^fv^ 5 4ds?gfiKStL6 0 

[004 3] $lMS2i£(6]l5 5, 5 6tt, T«S 
&4 0 £_kS5St£5 2cDrtfl|*ffil^ix-?tt»fiKSix" 
6 0 gEfa§l5 5> 5 611 

a^2KfplB!5 5 > 5 6tt»ft^0^I10' ^ 
^y x>r yv- h^$r*i-^> J: 5 l-&3®S*t"C^a 0 TSPS 
«4 OlcjgflKSnsfBliBrfilKS 5*ixtt*Sli: 

J»tf:*ix-6»2BEiPiH[5 6tt*lBErpIIK5 6^)7t'^ 

[0 0 4 4] El 7 «r#M-Ttttf . CttfelElPia 

5 5, 5 6cof a m(j;M5 7^$ti6o ^O^f, ^al 

l i b<Dftfro. 2/ t ^v^uo. 6^mir/^5J:9l- 
«^*tt. RS^S^ttA 6 «^lEfRlK5 5C07 trv 

[0 0 4 5] fi*^- 5 8 5 7 t ^Wl-liil 

5 8^ 3fe^Wl-Ha ±»^K 5 2 (O^MBB^ifcB-*- 
5o rcOBt. «3t^5 8 05«3t«li:«*^-5 

1^9 0° Srtti-o fi^5 8, 

5 8a, ^3t^5 9, K!fcW5 9a, ^l^t/^2gEr6] 
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B£5 5, 56(D7^tt55a, 5 6 a <0§8«l-» 

[ 0 0 4 6 J B8 «r#BB LX, ffl*^ 5 8 (DfeftMi 5 8 

hy^7 P 4 3b, 4 6b£te. 9 0-0° fcttOftfffg 
£^60 t&ft^ 5 9 (OKIRW 5 9all ffi^feT- 5 8 (O 
fi*U5 8 a & 1213? 9 0° IB 1 E|S]BI5 5 tt, 

7t*>-^$ft5 5 a*W3fe?-5 8CO{I^$ft5 8 a £13:13: 0 
' ^npi:7tVi/$ti5o |g2gEfiB£5 6te. 7 
fc*>-^«l5 6 a *SJR 1BAUR5 5C0^ t*V^#5 5 a £ 
180 s ©^/j:t<):3i:7t^^5o *fcH\ 
0 9l^tJ:5lc, ii^5 8cr)(i3fett5 SatSlE 
f*]Jg£5 5<D? If >^«5 5 b bfrm*9 0" J: 5 

fcR»*6Cfcas-e#* 0 BP*>. {Bft^5 8<B(B%to5 8 
a £tt3t^F-5 9C0^lR|*5 9 a £teg]8 £|J^— \C 
tv 3llg2ftJK5 5(^7 b*V^$*5 5 b ^{gTfc^S 8 0 
I)t#5 8a^^9 0 o &*+J:5KKtt6£.*fc 
"C^6 0 CC0B#. S§2lEftj^5 6CD^ t*>i/$ft5 6 b i: 
SglI£ftJB£5 5tf>EFRltt£ttl 8 0° (O^S^^fi- 

[0 0 4 7] «#^»*^Ofi(*dSSie 

-<o«f. si8oj: 5 4emt, miniums 5<d 

7^«5 5 a £ x Ofc-f*! * 0 — 4 5' & <b 
tf. «W*»#ttm-C*6«ft*ttfflU 4 5-9 0 

[0 0 4 8] r*t*:J:5»IIBfclftWi-ix«, — Ifttofc I 

T^To s I n a 
(2x) - sin 2 ( 7C- And/A) . . . . ( 
SCI) 

T : itii^ 

Tq : #88 (reference) 

A n : JBffS*»#tt 

m*) 

[0049] ^itdj:n^ m&m^mmn. myt+s 

8<Dffi%M5 8 a kf6i&&*5 7 a (O^Mit^^ x 
&n/A( 45° ) X%>*), And/yil/2tfcS 
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[00 5 0] Efrjg5 5<D9 t*>^$A5 5 

a^m#( xlS*r6]) k&te-tftttK 4 5° £JlT4e> 

/Bi-SBttCtt, M^W9 0-^' ( <M*4 5° 

Ml5 507b'y^i5 5a^l#( x «^ 
10 ft) t^4tA*^4 5' fiJLkfcfctf, 

1^1190-*' ( *»4 5* £U:tf);&) fc'ltfett?. 
[0 0 5 1] #Jx.tf. SSlgEftB£5 5?)7 tr^^ttt x 

20 <D«**d5sptf(c:gEW*ixS*:Je)^ 3 0° tdrt&ti&tt-f 

6 0° f~f*&*x<5 JzpldfcS, COB*. 6 0° 
«rt«dx3ft#"H-4 5° KIH«:a&*>T\ 

[00 5 2] J£AT, ±SELfef«ftS^»B^»5g*jSfeS: 
R9H-*o 01Olr#iU, 3W&JRIBi (la^T) 
30 OITOfli, TgB&fe£_Lt-4 0 0 7!^1 0 0 0 A^f 

XffMoWl^2 5 0 07!?^3 5 0 0 AcoJf^t^ I TO 
-h^7^y4 1a, 4 1 bat/*»fS*l64 2^?^ 

±j£Ltc£5\z^ >ptr6]mS4 3ox h y 5/^4 3 b 

40 f*-3&0«P lll:*U -^PflRSL 1 1 

<fc5^fiK^tt^ c ^/c, *tftW£4 3fi#ffl«*|»4 
2 i: = y^^ h$ttSJ:5^^$tL-5c :ct\ TSP 
SS4 0|j:M<i:^7^SffiT*fcoT, ^n^illcr 

[0 0 5 3] Silt. HBBIwia^SixTV^v^ ^JSK 
nyi/$ixy-h/^7^V4 1 a, 4 1b2^t/^ilf§ 

so »n&HR:dS3K*$ti. *a«»*4 2£n^^^ h$ 
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[0054] (asi-te^Sti-cw^^ mife*?^ 

164 3, y-h/^7^>4 1a, 4 1b&tf#iiff 

tx.ff, g l Sfi 4 1 11: I T OI^M U^^ - ^ > 

^t5*!^>'^11i4 3^fMU 
^1S4 1 «r*trte*W*«a±l-MoWBISrJlK»U^ 
^-^y^U^-h^7^y4 1a, 4 1 bRtf£r 
ilf@^4 2 10 

[0 0 5 5] ttCD«lCj:ixtf, fglSt&4 0_Lt;i 

MoWB^iSU^-^V^Uy- h/<^7^>-4 

la, 4 1 bi:*ii«*»4 2*rjfe-f**U 
^-^^7^^4 13, 4 1 b t 4 2£r£ 

[ 0 0 5 6 ] H 1 1 *#Ba"*-ix«. h«&gdK (H^ 
*-*") *T»»«4 0O*JMfc±«^*#Six6. 

[0057]^ leivyayu, ^aa^y^y 
loooAtos^i^^titt, 7^-hyy^77^ 

[0 0 5 8] El 1 2 ICtjH - «fc 5 |C S ^FlB^ill, m%- 
A h Mo, Ti, W, Ta, Cr &tfCft£>CD&& 30 

MdS#Sj4 0 0 0 75^4 5 0 0 Acn&Wzj&f&ZftZo ft 

»^-^y^$iX, f-^^7>fy4 7a l 4 7 
b, KWy4 8My-^4 9d«^H6o Ufc^ 
oT, fVBK b7>i?X* 5 0^^g$tL^>o CCT\ 

r^m^4 3 £pf3lHU£4 6 Dav^ff^^fiK* 

[0 0 5 9] ^LTBffifcte^LTl^fcl^ fglgBft 40 

k, ai*>^y T^^hfta*! o* KTSrW-rsaK^Eiai 

#tA(seal)£*x6 0 50 



[0060] z<D£?tm&m7F&mn&<Dk&Q{zm 

< Q *"#\ V— Y'<*?4 V4 1 a &miR£tltetttl 

ii^m<S4 6 bicf±tt^H3*Dsn*<> rn^ws 

4 3 ^ni^a<i4 6 b k<om\zm9i&ief3L£tit£\i\ - 

^58, 9^M^£IiaoT3t^I 

[0061] ms tmi 3Sr#fia-*-ntf. d*^5 8?> 

{gfttt 5 8a £&3fe^P 5 9 <DS&ifcte 59a j&SSlMCiBX 
U MJt+S 8tD{13fett5 8 a £SSlEfS]J^5 507tf 
y^|ll5 5aMV>iCfffU S§2&ft^5 6(D7lfy 
^$65 6 aJ&SSSigEftKS S^^tT^^ttS 5atftl 
8 0° co^^r^i-i:. B#OPn»DffirlC. MIBiSft^^^ 

5 7att#lRft«5 5fc, ^2gfir6lK5 6^7^ 
ti55a s 5 5 btdWrtdiaMSJxSo WHBfi^S 8 

h 5 8 a t mm^mum 59a &ft*tz>&yt* 5 9 &ii 

[0 0 6 2] H9i:Hl 4*#BBi-tLtf, (S3fe^ 

5 8 tOd^W 5 8a <t^^ 5 9 <Df»JR«l 59a j&S£V> 
(ClE5£U «3t^5 8(^)l3fei5 8 a i:$lE*5 5 
(7)7 fc*>^«j5 5 a tfSSt^fi^L, B2gar^]^5 6cO 
7tf^^W5 6 a 36SJBlgaiRltt5 SO^tV^fflS 5 a 

5 7 a«|glErplK5 5 k. ^2|£r6lK5 6CD^ 
^M5 5a, 5 5 b^Wftwga^JStte. fl»IB«3t 
^5 8SraaL^AW3t«»ffl**tt6o ^d3fe^tLfc 

fc3t««*^5 9^A*f-**SdK {15fett5 8 a ^Ifi* 

?»iRtt5 9 a sr^rrattat^s 9S:aia-c#*<*o 

[0 0 6 3] H5*fcW:H6*:#Ra-t-nrt, 
h/^7-Y^4 1 a l£££f§#a2WAp£*i, 

-f>4 1 a ^y 5 — ^/^^7^T >-4 7 a £ ^^^^<7)#ifi 

®*mS4 6jwCx_bttSo ^r6im@4 3icii 
^fti-cv^^dx-fc^tfe, >ptrs]m®4 3 £pmtm&4 
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mf&ztiz&ftn, ttfamm4 3<D*bv y?4 3b t 
mmmfc4 6<d* h y y-?4 6 b t<Dmx%>z> 0 

[0 0 6 4] ±ETRflLfcJ:5li:, *tln]«lS4 3<&* 
h )) yZ?4 3 bRlfimmm>m4 6<0* h y y^4 6 bf% 

<owm\ i it^m^^mzm^t^. nm*'j>& 
(ommm^E i s «*«t ?> **o*#v 
it#Ei f ^Mt^o '>&<ommnftE. i 

ste, h y ^^4 3 b £$MgL*i* h y 

2/^4 6 hm<o±mmm<oitmi$ix*<Dfra±£ti % 
(Dik%ommRE i f te> h y 5/^4 3 b, 4 6 bo 

1 f 13, ;* h y yf4 3 b, 4 6 bOI5ff^(|it-C»t 

#£>-*m*i4 3^ h y 5/^4 3 b<nm 
12. ^^y^tg4 30^ h y ^^4 3 b tm^m^4 
e<o* h y ^4 6 bin^EMi^ ^7^>^m^^^h 
y 5/^4 3 b ^^(D*ii!jicfe-5(ii^m^ico^ h y ^4 

m«**>;* hy 7^b^ mMn<n>mmvtL 
* h y s/7 p ra^ffift^< tfiv^*o»fi$^g^ 

[0 0 6 6] Sftft»^-5 7 a f*. 5 5aH° X 

»m*:#<, 9 0° iD«/h$v^s^*-rsm#tc 

[0 0 6 7] £*:_hia<Z>J;5fc:* hy y^ra^gHBIl 1 
lSr-tr/w^^d 1 1 J: D /h3 £~C\ S£3fc£ 

V th = 7C l/d( K2/e 0 





A£) 1 ' 2 


V t h 




1 : 




d 




K2 : 




f 0 : 




A € : 
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[0 0 6 8] 131 6 11, ttfamm4 3<DXbV y^4 3 
b (OmP 1 1 £i®3fi®fi4 6<DX hy 5/^4 6 b <OiH P 
1 2Sr^tl^n3/i m, tt&\m&4 3<DX h y yZ?4 3 

b ^®^m^4 6<o^ h y 5/^4 6 b t<omm 

1 /inu iM^-Vy^d 11^3. 9 u 7 }) T 4 
hft&2' % Sll£f6]R5 5 07tV^5 5atS# 
( xM) 1 2° , 7tf>Rm^**tt: 

A £ £-4, 7<OBJr*»*ttA n b*A'*f-Yy 

-7& b&frrttcffi.&0. 2 9. *Sf^^5 4 6 nm, 

[00 6 9] CCT\ 5 7 al«^(D*f B 5> 

^-^-To Hlffi^i: 9 l-> ^hyy/4 3bi46bt 

*-C*8«*aig*«:^i-. Sf*mffi4 6 b^mJEESrSliJP 
L31. 17msil:SftU l!)4 0. 3 1%£l>5fK 

[00 7 0] Hl8tt, MfS)Hi4 3<D* h y 5/^4 3 

b^)i|gp 1 1 bmmw&4 6<n* h y ^^4 6 b^^p 

1 2£r-*:;iVE f *i4 /zm. MrS]m<^4 3(D^ h V yzf 4 3 
b ^Pi^m^4 6(7)^hy y^46b ^O^ESIL 1 1 5: 
l^m. -fe/^^^^^d^rS. 9*inu /yr-Y^hfl 
€r2° , f 507 5 a ^l#(x 

$r-4. S£5 7(D@Sf^S^A n <tir/W^^^^d 
fc^lt^O. 2 9, 4 6 nm s mW) 

30 mJEE$:6 LXv'-; ~ is— is 3 V U^He*Blfl5T?ft) 

[00 7 1] (318 t>^HI9. ^<14 3b£46b£<£> 

KAxfztib±&'t*m&ft¥&±xittizit*>. ±m*& 

T**S«*3ia**^i- 0 Iflfe4 6 b KWESrBUniL 
3 1. 08ms»37. 1 0%OltttttiBV^jg* 

CT\ *H*o?Bffi(DjS:aF3e«ds«*<?5 I P S^t— Kco 
tt***J6«J:D ftSCfcWt. — 3, 

40 IBIw**i-6*»oiOfc©***«*lcjt^**<ffl» 

So 

[0 0 7 2] ±ffi0100v/*aU-^3 ^Jjg*«:. ^1 

T^*cd IPS ^6 — Kottft«*SSfiJ: t) fiSig^U 5 
50 ^ (Eli 7) ds»j8*Rt5rt;saKffi-etp*u**j4 
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[oo7 3] mi 3&ffimmM\zwim£ftz>mmn&.\z. 

4 3 CO* h y 7 7" 4 3 bCOigP 1 1^3jim, 
4 6 CD* h y 5/^4 6 bCOigP 1 2 # 3 a* nu 
43^hy«y/43b £i®ifim^4 6 co* h ]) y^4 
6hk <nm&$: \ timh Lfc^-Cfc t) , A 2 B#ft« 
@4 307 7/4 3 bCOiUP 1 1 4 ^ m, Hi^m 
@4 6 CO* hy 7^4 6 bC0*gP 

lti4 3co* h y y^4 3 b irli^m^4 6co* h V y 10 
^4 6 b t^EiSrl ixmi: Lfc»^-e*)5, A 3 B*t 
rp]^®4 3 CO* h!)^/43b coiH P 1 1 4 m nu If 
^m^4 6 00* hy^/4 6 bc0*gP 12^4/im, #t 

fanM* 3co* h y 7^4 3 b tmmmmi 6co* h y 

>y^4 6 b fcOffifllSrl »mk Lfc4fr&T*D. A4li 

^*coi ps*- Kcos-g-cfcoT, iu^mffi^^a; 

fficoiffi* 2 0 p. nu i®3R««£#feo««&<aiE«Sr2 l 

0 Azmi: Ufc^^T^6 0 

[0 0 7 4] _t!EcOA 1, A 2, A3f*£T(£tfP3— ft 
®JEE(«Jl. 7 V) -C3fc^Siab*&«), l5tfffilfc«3E( 20 
,ft6V) X&J4. 5%coSiI^£^U ^&fPi"6o 
^tf*. a 4 ( t£5fcco I P S*- K) ttlPJ— WETT-*^ 
Sifi^BfrfBA 1 . A 2. A3£9'h£<. 

[0 0 7 5] <K 2 (DSHfi^JKlB) HI 9&t^Bl2 2S: 
#!BU y-h/^7^y6 1a, 6 1b, 7*—*^* 
7^>67a, 6 7 bRt/*»«*i»6 2 BUSSWglfi 

1 iP«U:T«S«6 0_L(c:iEH^tL6o ccx% 

F/^7^f>6 1a, 6 1b, 6 2 , 30 

/^7^y67a, 6 7 b «HJ6^«1B 1 0«t 5 It 
«We»W4d s «tt^A 1 , Mo, T i , W, T a , C 

[0 0 7 6] Mfom&6 3BTS&SS6 OCO^IJ^ 

2 b£*l,£ 0 »[Rl«ffi6 3«SPje#fr. #J 
;ttf I TO^fbft9. *9S*L<B1IMB* 40 

311 ^h^7^y6 1a, 6 1bMT-^/^ 

[0 0 7 7] $2Ki, »*>B*t*66tW?T» 
£t£6 0co#{4iii^Scl--?:H ; etv^$H6o -co 
^ l®J|««6 6tt»|Pl«8i6 3 t«ft6J:5. b 

6 3cO«t ptlS^fi^ I TO^fttK 

h/U7^y( xtt^fS]) 61a, 6 1 b tWrlwffiB 50 



Zflh&*f>( — 6 6 a k, tfTJ — 6 6 a rt^igyffcfr 

rsj-^gi** h y y/tt**T-*"5*»^, eyxtf-fcoco* 

h y 6 b k%^tSo CCO^f. pJ^m^6 6co^x 

>f-66a^hy y^6 6 b B:£T*tfamit 6 3 k * 

[0 0 7 8] 7hy»7^6 6bll-MP2 2|:t 

U — 2 2^*-ugs^j^n,5o ^tt, 

mi£6 3^S«^ftoXV>6cO-C\ Pi^m^6 6 CO* b 
y ^7*6 6 bCO^X^^imS6 3dS®^£*t5 0 flfco 

-c, Sgico^jteeo^fficoJ:5Uu JB2o*Ho»fi-et> 

®^m^6 6 CO* h y 6 b kXt^ZmMG 3CO 

wCob#, iiiii6 6^hy5/^6 6bii m 

fcRftS^-f — 6 6 clwjgj|*$ix5Cfc^-e*5. H 
^m®6 6co*hy5/^66b £*tftmffi6 3C0^tB£ 

titnUftk<nm\zn* mi 9 km2o\ZTjkL,tc^v\^ 

5pffid>C>A^:»'&lcttgEKdS^uft<*^ 02 11- 

[0 0 7 9] pj^m<l6 6 CO* h y 7^6 6 bPflCOffi« 
L2 2H 1 1 0X 3 3 0 m mX*fc 

5f*K ^]lM8/imT*fc^ ^co^p, KEffllL2 2«*. 
ttUSIco^^SStJ 5 * h y 6 bcolSctcj: «5^>SE 

tffcH^o L^Uft^^^ ^4®^®«coffiaic#. 

t>e>T. p*m«6 6 co* h y 6 bjgcoiBStL 2 

2td*t-r-5W*Sffi6 6 CO* h y 7^6 6 bcoigcolt 

mo, 27b^4. owfsirtiwRSStii^t'efc 

^>o ^tt, ^/W^-Yiy^d 2 2l^-T^ilj^mi!i6 6 
co* h y yzfe 6 bHcofEBlL 2 2coit^. f&0. I 7b 
^5. o^jfiBBrtJ-KSStt^^ft-efcSo 

[0080] :cx% m 2 i %&m-r Jtia-cttw 

^nfc^lco||j5feco^coJ:5^. ra-<75tt**sjg 2 co 
HlftWgffi-Cfc#e>;h5o ElR«ffi6 6co* h y 7^6 

1#E2 s se*J:t)ft^co^:#v^mcoScifej»mif- 
E 2 f £ Sr-^tfo - ^co^m^-E 2 s S 
v^^ciBS<75SIS:*■r'51i^*««6 6 co* h y y^6 6 b 
^rnrlE* h y 6 b^»«Ufe*»? V^«ffi6 3 CO 

2f»i * h y >^6 6 b *<>>fmm6 3co@m 

cosjg*, «#oBWra<DBBfc:. ®^m<16 6co* h y y/ 

6 6 bJi^fe^iJi^rco^^^^. ^^>-^m« 

6 3cogm§H/cgp^-tl-fcS^tf^:rco^S^^ 

m#co^rsi^^oxgs^j^H6o t©i*fi, ^coi|»gp 

2 2 3ftS«*0«*«*SSBl31ltU+»^*V^fc«>'e*> 
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So Ztin. i^l<i6 6<DX h y y^6 6 b<o±&m 

[0081] g)i9^2o *r#Ba-rtttf . sin h 9 > 

*X, h^^^W >6 1 a<D±%H\ZMl&£tlZ>^*l' 

^16 5^:, ft^l650-ii:t-^7S/ 
^^n^-^^^^-fV-e 7 aH#«SJlfc KW-f ^ 

ztimmmm6 %<om^n^t^^^^ h^ney-^ io 
mm e 9t*^& 0 

[oo8 2] m2<omn<ojemzm^x. 

66afc*!>^tS63©*lltfi«^, ®^m^ 
66^hy^/66b ^^!)^IS6 3 0^2 2^: 
Six*. *£oT, tt**'<v'4'ttft lHJ&£o 

[00 8 3] i21 £r#fglhh,tf, ffiC LfclHiS*:*-*- 

«7 2j&sgE«$*xS 0 0OWJIi:^t6 20 

[00 8 4] Il&^f 2K*75, 7-6<^ElRltt 
[0 0 8 5] ^f 0 7 7te, fgl&tf|&2geftlgi7 5, 7 

[0 0 8 6] *&W<Dm 2 <0||*<D»JB<0K«#«fcW\ 
glOSlOfii:^lX*$)50X% 

OSbf^^lEll 9, 2 0M2 1^#iLWf,Mt 

»#*ix*v^*fi\ »l^*lto*l8i:rai:«a^J:e) 40 

[0 0 8 7] — *\ ^7^^^m@6 3RWfgg 6 6 
lwBf^o«EEj&sBJ*D Six-Si. *^y^ig6 3»i 
1^6 6 0OX hy ^>^6 6 bP B 1lC^P B 1RS^^b^V>CD 

"C, ®#W^>SftoBJ»S#E 2s h 9 
td, 6 3b, 66b CO jbwi-#fe-r 
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[0 0 8 8] B2 2l*mmWfcG 6 (OX >>^6 6 b 
(D4@P2 2^^rtL j etl3/im. HT3littffi6 6<0* MJ jy 
:/6 6 bfigo&§g|L 2 2&5 ^m, -fc/l^ir * 7" d £: 
3. 9 /zm, 7 P !lf^Whft^2' , IlgEffi]l7 5 <D 
7t>^i^M(xfl) tWtft*12' , ass 7 
7<aR«3pS*«iA c £-4, ftA7 7 0JS«r«P*^tt 

4 6 nm, ggK)®J££6. 3VHti/^U- 

vL/cJ|g*l§]ffi"C-&So Bffioj;?^ mmest 
6 6b fcoWRtfcnbJitt^iRfi^^-ClftixSfe 

JE£PPttlL4 0. 0 3ms^lC^U &J4 1. 8 8% 

[0 0 8 9] g|2 3ffiMg6 6 OX h ]) y^6 6 b 
coiUP 2 2 «r-t*x*ix3 m m, 6 6 OX h V y 

y6 6bF B 1(Oi^3/xm, t^ty/d$:3. 9 n 
in, ^yf>f^hftt2' , f&lg£fR]lSl7 5(D7^ 
ttim#( x«l)idS*i-«Srl 2 - , ®S7 7(Dll 
^S^ttA * £-4, M7 7<OJH*f*A*ttAni-fe 
;^^d^Wd$:0. 28, *»SiS:5 4 
6nm, Slib«JE$:6 Vi LXv^^al/- i/a VLfclS 
mtUBX'fcSo dlDioj:5i-, Wfi6 3fc 6 6 b 

1. 1 5mstl^U W4 1. 3 2%iV^S5V>S 
iE^&^-f 0 c Hie J: 9, «*«>J:5 4#IB»i:it(»U 

So 

[0090] <ig 3 (ommnrnm) si 2 4 at«a 2 5 & 

#%-tSi, y-h^7-fy8 1a, 8 1b, -r — ^ 
/^7^y8 7a, 8 7bW^IfltH8 2|iglO 
IM1^«I^I.11S, BP*>. T^SSSOJiO 

rtflOflBl-SfiHSixS, *m6o^ffioffifi*^3ge«-*5 

-f>8 1a, 8 1bi:-^f^/^7>fy8 7a ( 
8 7 bJcJ:oT*ifSJx6«tti3ea*ixS 0 CCT*, 
y-h^7-fy8 1a, 8 1b, £=iSfs#*i*8 2, ^ 
-^7^f>8 7a, 8 7bf^ IlOUffi^iO) 
<£ 5 ic, it«»SeWtt^tf ixfc A 1 , Mo, T i , 
W, T a , C r SOT(Dfi^WT'M S ixfc ^/V— 

So 

[0 0 9 1] Iim Hl*>»fPim«8 3HTSPSfi8 
0Ortfflffi±o*ffilB*SIBIw*n-Pix«fiKSix5 o c 

rx*, M^imms 3fiy- h/^7^>8 1 tm-m 
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&\m,&8 3nmwmBVo , g. w^tf, i to (indium ti 

n oxide) ttK-CJB/ftSit*. 2tftm^8 3 tt, y- h'< 
^7^^813, 8 1 b GOgE^rSh +ttfe*>, x^fS] 
£^L#i&S£#i§ff-5§-«*8 2 ^^^^^ h£*x5#^r 
-<~»83a^ aR^-f — SB#8 3 a d^iS? y *ft*ffi] 
fci£«S;ft*#»(Dx h y 3 b t&^tSo *I3 

0>llfficD^lgTM£fr*lfc£»co;* h y 3 b{18lg 

y jy^fc^lBlc:— KoEdL 3 l itt^fcasfcEMSix 

[0 0 9 2] f 21g, EP^HMffi8 6*K9TttS 
«8 0Ort«ffiJ:OJ|^B[*ffliBi2:#**rtSttSo r 
<om, Pf*«S8 6fi»rp]«ffi8 3i:fife5J:5t-. ^ 20 
— h»«Bl8 4O±fflid^fiR$H6 0 ®S§®ffi8 6te*t 
f^m® 8 3 CO J: 5 (^a««fi«W, fciX-tf, ITOft 
StlwJgfiftSn. h^-X7-f ^8 1 a, 81b:x^ 

fti: WKlRBSfta*^-/ — 8 6 a ^-8 6 
a fab&yJjfa\zm-g;£tlX h y 2y^jBSr^O#» x 

fc£;tfi£, 7fi«o* h y y^8 6 b £«rgt* 0 

^ h y >>^8 6 btt. *j-ftm*i8 3<ox h y y^s 3 b 

w^siRiJwffiB-t-^o sn*>> mmmms 6<&* h y yy 

8 6 boil© P 3 2Hxtr&]m^8 3 GO* h V yzf8 3 b fU] 
CDSBKtL 3 1 kmffiX-%>V, X h y 3^8 6 bKOKfS 30 
L 3 2Wt*hft««8 3^ h y y^«8 3 b mUX 
&>%<DX\ * hV yy 8 3b kxhV yy*8 6 b t(nm 

2<DmM<nMm<vm&\mmmmn. #^(H2 4^sii 9 

[0 0 9 3] ::t% >ftftmffi8 3G0X h y yy p 8 3 b 
coffip 3 1 tm^m^8 6<OX hV yzf8 6 bOifiP 3 
2 ^*fepJ^-y-^ X£S 110^X 3 3 0 ^ >9 . 
xhV y?bxb}) yzf<Dm%rt*8m, 7 fit?*** 

^Wti2 //m75M8 fim S££&5J;?tc?£/S;£ 40 
n5Ct^t<, M^mffi8 669* h y 3/^8 6 b 
ffl<Dm%&L 3 2m M m 75^8 nm ft 6 0 

:o**P3i, p 3 2&m{SLmm-9-'< * h y * 

z?8 3 bRrfx h y y-78 6 b cofiffttr J: ot^>fft 
£*t5c<tt&£ 0 Myitis 3co^ h y 

8 3b i:iij^mil8 6 cox h y 5/^8 6 b cOf^P 3 1 , 
[0 0 9 4] Sfc. i^Hi8 6 COX h y 5/^8 6 b t 50 
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»fpimffi8 3 cox hy 5/^8 3 bBidii. 
ttfamm8 3 60^ h y y-?8 3 b tmmmm8 

y 3/^8 6b*ll, l^3 0^$nfc«t:5^ ^ixcojj^ 

RjftS*^ — 8 3 a £^7^ — 8 6 ciC£V&*febtl 

IC»|fij«fli8 3 COX h y 3/^8 3 bCO^dMS^ftTV^ 
XI»ilS8 6 h !i ix^8 6 b^^ 

&t£hinX\t*Z>ZLki>*>Z>o £fc, !fiffm^4 6 cox h 
y 5/^4 6 b^n^T 5 ^ — 8 6 ctowzxymbtixte 

^-r-f-8 6 adS»*Six5JKll|Jwt«»t?#So 
[0 0 9 5] ^^yf>^"Cfc6»K>7>^^ 

5£. ^^^^8 5(75— Blt^— ^-^s^Stfr 
-^7^f>8 7 a^^»?I$n/c 8 

m«8 6oisgi»t=iy^^ h$tt6y-xmi^8 9 

5«C, ^TSim^8 3 0O^^-g|55>8 3 a ^HJ^mffi8 
6 00^^^ -8 6 aM-e3ME£jh>5, 
[0 0 9 6] H12 6{d^l_fcJ: ^{-, Wre L*:«Jg«r» 
oTSPS^S 0_L(Cf^ Sf^ffiKd 3 3**5V^±*PS 
4R9 2^EB**i-6o ±Mfi9 2(OTSBS^8 Oco^f- 
f^ffilcn^^ — -? jti'? 9 6^M$ii^ 0 

[0 0 9 7] Sgl&t/fg2gEftM9 5, 9 6COgar6]*t 

«k 7 trv^iit x w^tAM 1 oi^ili:^ 

t»l^*6^«lfii:ra«-e*>6KB%9 7tt. miS:TJ 
Sg2gEr*jjiJ|9 5, 9 6^|C^$n^) 0 CC0B#. ^9 

7«. m<onm<w&mkm— \z*-?t* y*m&&m 
*fak<Dft&^&L,xmmmmjj®ib f s 0 a 

A 9 7^^T-co@Pr^^'f4An liir/w^-y >y^d 3 3 

[0098] *&w<Dfts3<Dmm<Dj&m<ommjj&n. 
mi <Dmm<Dmi£kmigkx-&>z 0 5*13^1 

5>o *-fx »(Rimffi8 3 kmmmm8 em^mmm^ 

S*t*v^»&, JBl^llJfioJgffii:R|i:iR3S^J:9A«t- 

[0 0 9 9] »AWS8 325:t/lJ^m^8 6 KJJf 

^WE^HMlPSHSi:, >Ftf^l®^8 3 cox h y 5/^8 

3 b <btnmim^8 6 cox by ^^8 6 bmz$mi>m& 

L^v^60X^ «#^>»coaiftS»E 3 s k, *) 

&m***\ t ^&<nnmmL<r>Mm<r>y)) >-^«#e 3 f 




31 

mmnmmxwiw $tiit£?\z^ mmm s 3 b , 8 6b 
[0100] m2 7n, n^imms 3^ h y yzfs 3 

b<D*gP 3 1 tW^^M* 6 CO J* h ]) y^S 6 b <£>*g P 
3 2^4 /iin s ir/^^r^s/^d^:3. 9 Mm, t/U 
7^/wh£i£l e , »1BH|BI9 5 07tf>^«fc«» 
xttWS^l 5° , fifth 9 7^i$S*ftA * & 
-3. 4. «A9 7*>JB!Fr*S#ttAn tt^ty^ 
dH«oa^O. 2 5, *«)8ftAS:5 4 6niiu Igftm/E 

[0 10 1] ElffieDj;?!^ * HJ 3 b. 8 6 

x% ^«tstcd>^x^-*aii*^a^So ©sim^s 

6 b lCfl£E£:fp2JD LT 3 0 . 0 1msi^4 3%a^ 

[0102] H 2 9 li. IB 1 3 (7)11 

WKttfc^X, fcSMlfc J: h7^ hitlMMi 

so-con t ra s t curve) 6 o 0[lD<7)cfc5^ N 4 

<bfb|i6^ h7^ bttl 0J£JtJi{;r^:£*x5 o Lfc^o 
X, »TN^t- K*>«WlU:,fc6*f=*>' h^* hit 
ft«9((g|3 0#BSJ £Jfci&LX^6B#, = h7*hitj&s 
l 0£A_hx*fcSffi«c^«S^(c:j[t;v>ciir^H6o 

[oio3] B3iit mi (Dmi&<DMm-m 3 *>i6&6 

Ofl£ffi|£:fcy^X, $Lmfi\Z£Z>mZ>£ (brightness) £^ 

^£i~<5^f ^ir i^^^l7>< h (excessive white : 1 8 0 
VM 9 y (excessive black: 0° ~)i#Lfafr 

[01,04] H3 2ttW3R»ffitwHJ*D$iX'6*^WEJw 
^S^iiS^r^-r^^^X^oT. a 1 \t^mM<omwt 
^R|-<D*3t**b**^JB*f*»*ttAndS0. IT 
$>5»£\ a 2fi#HJ6(D*«Bi R-o*JS«:*UJSft 
<^JBlfr*»*ttA n3^0. lT*fc5S^, a 3 W:— «W 

0. 0 8Tfc5^T$)5 o HffiO,fc5U:, — 

£ a 2£it«LX*5*fra*Ltt N iftA^JB^A^ttA 

ffi-CW:*rfiJfc!i:V^5S3f«*)S^, feo§: (color shif 
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[0 10 5] Sfc. *»Wtt±*Lfc*ISO»tH«C(0* 
[0 10 6] 4*3, ^HWl»#ttHttJ:»Lfcrt*l;: 

io n-5«)e>*sfl*«*«tf w 

[0 10 7] 

(l) »^»BitBiiR««^aM*»W^e>*fiK*ix. « 
•tea*-*- 6 7 y >-^m*x-*SS^T-^^xib^-5/c^ 

Cfcfc J: 0. ««J:fflfc#«E*-S* 

[0108] (2) ttftmmtmmnm&mwtevowfrh 
[oio9] (3) ttmnmtwmnmk<ovm&»W£ 

X«#<&3fi<§Fj&siB:*:U jS«3£ftas*#<&»£*T,S 0 
[0 110] (4) m^^^SI^'fe>'i-=¥^5/7 p J:t)/h$ 
v «*<D IPS^- KO*KAS^£ft( ««fffl<3 

[Olii] (5) tt*©TN*-K©«A*»§««fci> 
[0112] £/c, »3&*»®*>e>*ixtf. ^rsim^^ 

[0ffioffi**KW] 

m i ] ips^- b-<om&9t»»m<owsflBm 

40 Sr^5pffiiat?fcSo 

[g)2] gIl<|r202-20 2 / faXmrnisXTfrfWrffi 

igx$)5 0 

[0 3] I P S KOffifift^lfiBTWffi^Bl 

[(34 ] 4c»^(DjK9«rKni-5ft:«>Offia«»SSIK<D 

mmmxtbz> 0 

50 me] *&W<Dm l co^jffico^^tc ± &flUMK*MI 
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im7) jH5£206-206' mxwm LXTjk-rmm 
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